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ABSTRACT 

This study was conducted to develop insights into how 
teachers integrate calculators into Iheir course of study . The 
researcher met with a fifth grade and a sixth grade teacher to plan 
and implement a 10“day project or mini-unit focused on promoting 
calculator use. It was agreed that the project would include 
activity-based lessons to introduce the calculator, a learning center 
with activities or cooperative group activities, and a science 
project that integrated mathematics. As resources, the teachers were 
given commercially prepared calculator materials and were encouraged 
to make their teaching plans by adapting suitable materials and 
creating new materials as needed. Meetings were scheduled on a 
regular basis; ad hoc meetings and phone calls were encouraged to 
help teachers resolve any daily concerns. An array of methods were 
used to collect data including participant observation, interviewing, 
and document collection. Results suggest areas that need to be 
addresser such as providing ongoing professional development focused 
on mathematics content, pedagogy, and assessment. Additionally, 
teachers need planning time to prepare for teaching. (Author/MKR) 
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Abstract 



A fifth ftnule teaclwr ami sixth t^nulc teacher iHirticipatcil in this study. The researcher and 
research assistant met with the teachers to plan and implement a 10 day project or mini-unit focused 
on promotiiif’ calculator use. It was agreed that the project would include activity-based lessons to 
introduce the calculator, a leaniiny, center with activities or cooperative ftroup activities, and a 
science project that intei’rated mathematics. As resources, the teachers were t.’iven commen iailx 
prepared calculator materials and were encouraged to make their teaching plans by adapting suitable 
materials and creatini> new materials, as needed. Meetings ur/V' scheduled on a rettular basis: ad 
hoc meetint>s and phone calls were encoura}>ed to help teac hers resolve any daily concerns. An 
array of methods were used to collect data including participant observation, interviewing, mid 
document collection. 

Results su^,i>est areas that need to be addressed such as providing oni>oin^ pnfessional 
development focused on mathematics content, pedai’oyy. and assessment. Additionally, teachers 
need planning time to prepare for teachiny. 



Introduction 

This study was conducted to develop insights into how teachers integrate calculators into their 
course of study. It was pan of a longitudinal study observing the changes in teaching and learning 
of mathematics in a suburban school district in the Midwest and was designed to pilot content, 
methods, and assessment praetices using calculators that could be shared with other 5th and 6th 
grade teachers in a summer program focused on integrating calculators into the mathematics 
program. This paper will present a discussion of the findings related to the teachers' role in 
teaching and learning using calculators. 

l*crspective{s) or theoretical framework 

The idea that mathematics exerts a unique inlluence in the classroom context in which it is 
being taught and learned, results from a relatively recent concern in mathematics education, i.e.. 
the consideration of the mathematics classroom culture (Nickson. 1992). It is vital to the reform 
movement to research ways to promote teacher change in mathematics teaching in such a way that 
the positive elements of the classroom culture are interconnected with mathematics. Researching 
ways to promote a growth-and-change view of the nature of mathematics could then he compaied 
to reforms in other domains such as reading and language arts, thereby making it easiei lor 
teachers to assimilate changes in mathematics teaching into practice. The iiiterpretivist tradition ol 
ethnographic research, provides methodologies for studying the evolution of change in 
mathematics teaching and learning. Constructivist methods provide a perspecti\e to stiui> the 
reality of the classroom (Koehler & Grouws. 1992). Steffe and Killion ( 19S6) state that. 
''i}utthcnuitii s ((’aching consists primarily of the mathcrndtics interactions between a teacher and 
children" (Nickson. 1992). [horn these studies, insights can be gained to change undesirable 
practices (Hiseiihart. 19SS). 

Technology, in this case calctdators. pro\ idc an avenue to accept the icseaichei 's presence in 
the classroom over extended periods of time. Practitimiers are aware tliat technology should be 
integrated in the cui riciilum but they often rlo not know how to use the technology to meet the 
objectives. This need provides an open door to classrooms and scliools that may once have been 
out-of-reach to the resi.'archer. Communication between different reseaich traditions w ill pio\ ule 
insight into changes in teaching aiui learning that w ill take mathematics education into the 21 
century. 

Methods 

l^ata source 

Ms. .S.. a fifth grade teachei’ (22 students) and Ms. ().. sixth giade teachei (26 stiulents). 
participated in this'^study. T.ach teacher taught their heterogeneous group of homeroom students all 
subject except social studies, and then teacher taught science to anothei' homeroom at their gixule 
level. Ms. .S.'s eduational background is in special education and this was her third yei.r in the 
district after ha\ ing taught in another regimial district for 1 year. She also coach.ed the girl's 
cheerleading team" .Ms" G. is a \ eteran elementary level teacher who taught 4th grade lor over 10 
\ears in the school ami wiis completing her 2nd year teaching 6th grade. She was a leariei' in the 
ilistrict's mo\e implementation of a whole language approaeh to teach reading and writing. Both 
teachers 'epresented theii griuie Icwel teachei^ on the riisti ict's mathematics committee ami had 
participated in |irogi'ams and woiksho|is to im|iro\e the leaching and learning ot matln.’matics. 
riicv volunteeivil to partir ipate in this project ami consiilererl assuming a mle ol teacher leader m 
the follow ing summer's iirogram. 

Procedure 

During W inter 199-4, the researchei' and leseaich assistant met with the teacheis to iilan and 
im|ilement a 10 rlay pmject or mini-unit. It was agreal that the project oi mmi-unil wmild include 
a) activity-based lessons to introduce the calculator, b) a learning center with actwities or 
cooperatixe group actixities in mathematics, science, ami/or social studies, and cl a science project 
that integrateii mathematics and calculation. The researcher hari identified grade lex el mathematics 
objeetixes that reciuireri use of calculators as part of a teacher grant project that xvouki take iilace the 
hilloxving summer. I'hc tetichers xvere gixen commercially preparerl calculator imiterials ami othei 
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maiorials prepared by the researcher, and eneoiiraged to make their teaching plans by adapting 
suitable materials and creating new materials as needed to focus on mathematics objectives. 
Meetings were scheduled on a regular basis, and ad hoc meetings and phone calls were encouraged 
to help teachers resolve daily concerns. 

An array of methods were used to collect data including a) classroom obser\ ations and field 
notes (researcher and research assistant), b) video tapes of classroom sessions, e) a paper-pencil 
c|uestionnaire and follow-up interview to assess students’ choice of computational techniques 
(calculator, mental math, or paper-pencil) to solve computation problems, d) a pre- and post- 
treatment assessment of students' disposition toward calculator use. e) an assessment of whethei' 
students' reached criteria on a course-of-study objective that required calculatoi' use. f) audio taj-ied 
interview sessions, g) student jouriu. s. and h) classroom teacher journals, 

Data was review by the researchei. research assistant, and to some degree by the teacheis. 

Notes were taken of the videotaped classroom sessions aad student journals. Categoi ies of 
meaning emerged and were coded throughout the data. Responses to open ended student 
iiuestions were categorized; data from students' Ldkert type responses was entered into a statistics 

program and analyzed b A discussion of \ erification steps that were taken to assure the accurac> 
of the study follows. 

Internal validity was assessed by ti iangulation among sources of information, and betw een the 
researcher and research assistant, and in some cases the teachers. For example, discussions took 
place throughout the project both at scheduled meetings and informally in the classroom. In the 
summer session. Ms. G. said that she was there to learn concepts she found she did not 
understand when trying to teach them and offered examples of her thinking and of typical stuilent 
responses. The categories that emerged from the data support the study's external validity. The 
projects uniqueness within a specific context mitigates against replicating it exactly in another 
context. However, the general assumptions of t'le study which were discussed in this section 
along w ith the methods of data collection provide enough information that the project could be 
replicated (Creswell. Id94). To establish trustworthiness, time was spent at the research site aiui 
in discussion w ith the teachers. Efforts were made to build sound relationsiiips and to corroborate 
lioints among the researchers and teachers. The following section w ill inesent the data related to 
the teachers by category. 

Findings 

Oiuioing fhofessional Development 

.Altliough both teachers had recently iiarticipated in other courses and inservice |irograms to 
improve teaching and learning in mathematics, neither felt prepared to take a leadership role w ith 
other teaehers during the summer program. One teaeher decided to go back to school to become an 
administrator, and the other teacher continued participated in the summer program and designing an 
activity center project Ibr her students. She continued to rc\ ise her thinking and build her 
knowledge base; she was willing to share what she knows w ith other teachers in a collegial 
manner. In both cases, the teachers need ongoing professional development in mathematics and m 
both teachers seemed aware of this need which w as heighten during their attempts to teach 
mathematics content they did not understand. More specifically, iirofessional development falls 
into the categories t>f mathematics content, pedagogy, and assessment Inch will m>w be 
iliscussed in more detail. 

Mathematics Content 

'I'hc teachers' misconceptions in m.ithematics content know ledge caused some of the stiulcnls' 

I nseonceptions. I'oi example, in .in e.irlv planning meeting the rese.irchci 's notes suggest tins 
might bceome a problem 
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(Thoy'ro) concerned with long division. 1 suggested the relationship of long 
division to fractions. 1 que.stion how I can teach them the math contem that might 
be needed for them to field the open ended questions of their students. 

Another example, can be found tliKUighout the data as the teachers worked with students to 
tlifferentiate between caleulators with arithmetie logie and those with algebraic logic. The 
researchers became aware of Ms. S.'s lack of understanding and attempted to guide her to 
understanding of this concept in \ arious ways, but to no a\ ail. The researcher noted: 

She had overheard my discussion with the students about the problems in their 
journals— order of operations. . . . They (students) could not differentiate between 
arithmetic and algebraic logic-'wrong' answers (in journal) yet no idea that they 
were wrong. Rather than building on what was done yesterday, she i>pted to do 
something ... sit at her desk during math class. 

The teacher's journal states that she is aware of problems: 

Was a very hectic day! This lesson was short working with order of operations! 

We tiisenssed the proeedures and then tb.ey weie given problems to complete in 
their jmirnals. This was \ cr\ confusing for them! We are definitely going to touch 
more on this ne.vt week. 

I'he next time the concept was discussed was two months after the lesson. The discussion 
followed the assessment of this concept (delayed because planbook was already written) and it 
rehtforced miseoneeptions about the funetioning of the ealculators with no attention gi\en to the 
order of operations 
[\' dagogy 

Current metiu/ds. such as eooperati\e learning groups, encouraging multiple solutions to a 
p oblem. student discussion, etc., were u^ed in both classes. I'he methods often seemed routine. 
.Students did not seem moti\ ated or were in \ arying degrees not engaged in the tasks in an acti\e 
way. More speeitie categories emerged for this data such as professional responsibilities, 
planning, classroom supervision, classroom management, interaction with students, and teacher 
language. These areas affected the teaching and learning in the classroom. Tor exampie, the 
researcher and assistant observed that in one classroom planning was done on a daily basis. In the 
other classroom, plans were entered in the plan book for ?> or more weeks and followed daily 
without regard to an assessment of the concept or skill that was presented. The teachers said the\ 
were satisfied with their planning strategies hut they interfered with the project. F'or example, 
materials were not reviewed and shared in a timely fashion and concepts were "co\ered" rather that 
taught for understanding. Additionally, the teachers need to learn how to adapt materials foi' 
classroom use. They were not familiar with a 'multi-text" or "multi-material" approach in 
mathematics. They need to apply what they know about planning for instiuction in other aieas. 
such as V/hole l.iinguage. while preparing for mathematics itistritctioti. 

Assessm ent 

Both teachers Inid the stitiletits keep a tnathetntities joitmtil. Otic teacher used the iitlonnation 
from the |ourtialN to itiform her about further itistritctioti atui the other teacher did not do so. 
.lourmiling and discussioti oftett seetned o\er used. .Selected studetits were engaged in loui ita! 
reports, and small group pteseittatiotis while other studetits tetnaitied ahnost atiotiymons. 

I hue 

Time to piepare for tetichitig was tiot a\ailable duritig the da\'. before school, ot alter school 
beciiuse of other personal atid/or piolcssiotial eotiitiiiltnetils. The teachers tended tiot to extetul nito 
their time to prepttre lor the ehisscs atid so tiiitittnutii plantiitig took place durttig the stm.lv. Other 
cluinges in titne caused by e\etits sitch as snow da\ s. chatiges iti ititertial schednhtig. titul beqitetn 
leticher absences caused ttdditiotntl ptobletiis. I'itiie related probletti tieed to be :iddressed b\ the 
schools. 
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Importance of the study 

The changes in mathematics content, pedagogy, and assessment practices that are being 
espoused in the reform movement call for teachers to develop their concepts, knowledge and skills, 
and problem solving abilities in mathematics as well as to have a positive disposition toward 
mathematics. The teachers need to know and understand content and procedures that are new to 
them if they are going to teach students in a meaningful way. For those teachers harboring fears of 
mathematics, their learning experiences need to take place in a way that promotes a positive 
disposition toward mathematics. 

New tools such as calculators and computers, as well as manipulative materials open the 
elassroom door to reform because practitioners know that they need to learn about the innovations. 
However, the time frame for change is atypical in schools where a new textbook or t)ther 
innovations are typically assimilated or dismissed into the school cultuie within a school year or 
two. An ongoing process of professional development needs to he established to support teaelieis 
throughout the current reforms. 

The teachers in this study were woiking to teach the students a few t)hiectives in the course of- 
study. Even with materials and the ongoing university support throughout the project, the stikleiits 
who were assessed on a "critieal objeetive" (Ms. S.'s class) did not meet the t)biective. The 
barriers to student achievement in this ease can be attributed to the teacher. In the other cla>s. 
examples of this were also found. To change these undesirable outcomes. inno\ ative ways to 
provide ongoing professional development and support for teaehers are needed. Hopefully, as this 
research continues, insights will be gained into how to do this. 
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